A third of patients reviewed by rapid response teams (RRT) require end-of-life care. However, little is known about the characteristics and management of these patients following RRT review. This paper presents results of a retrospective, descriptive audit that explored the dying trajectory of adult ward inpatients who died outside of the intensive care unit following RRT review. The study setting was a 430-bed tertiary New Zealand hospital during 2013. RRT, inpatient databases and hospital notes were used to identify 100 consecutive adult inpatients who died subsequent to RRT review. Outcome measures included time from RRT review to death, place of death, pre-existing comorbidities and frequency of medical review. Results demonstrated that patients were old (median 77 years, IQR 63-85years), emergency admissions (n=100) and admitted under a medical specialty (n=71). All but one of the cohort had pre-existing comorbidities (mean 3.2, SD 1.7), almost a third (n=31) had cancer and 51% had 1-4 previous inpatient admissions within the previous 12 months. The mean length of stay prior to RRT review was 4.9 days (SD 5.5) during which patients were frequently reviewed by senior medical staff (mean 6.8 times, SD 6.9, range 0-44). Twenty percent of patients died after their first RRT review with a further 40% receiving treatment limitation/palliation. Fifty-two percent of patients had a pre-existing Do Not Attempt Resuscitation (DNAR) order. Eighty percent of patients died in hospital. Whilst the RRT fulfils an unmet need in decision-making at end of life, there is a need to understand what RRT, instead of ward-based or palliative care teams, offers dying patients.
In reaction to increased hospital acuity, the past decade has seen the introduction of a range of rapid response service models. These have included critical care outreach, medical emergency and rapid response teams (RRT) all with the aim of improving outcomes of acutely unwell and deteriorating hospital ward patients 1, 2 . Whilst the impact of RRT on patient outcome remains a much debated area 3, 4 , RRT remain a fundamental part of hospital organisational surveillance systems.
With 73% of in-hospital cardiac arrest patients demonstrating prior documented physiological instability 5 , early warning indicators of deterioration are often poorly recognised, infrequently acted on and infrequently escalated to more senior doctors. Increasing evidence 6, 7, 8, 9 of the impact of delayed recognition of deterioration has led to international health policies supporting initiatives around deteriorating ward patients 10, 11 .
Given the original premise of RRT, it is not surprising that initial evaluation of these teams focused on early intervention and stabilisation of deteriorating ward patients, e.g. reduced incidence of unexpected cardiac arrests and emergency admissions to intensive care 6, 12 . However, recent study has shifted away from a focus on the active interventional role of RRT to that of the role of RRT in treatment limitation at end of life. (For example, through RRT involvement with advance care directives 13 and 'do not attempt resuscitation' orders [DNARs] 14, 15 ). Despite the development of advance care planning and palliative care programs, RRT attend up to 30% of dying hospital patients 16 . Whilst some studies have suggested that RRT have a beneficial effect on end-of-life care 17, 18 others have shown no significant improvement in end-of-life care after the introduction of RRT 19 . These are important areas needing further investigation in order to identify whether current RRT practice informing end-of-life decision-making is timely and appropriate. This is especially significant given that the RRT are making time-critical end-oflife decisions on patients at their first point of contact, during an acute event, and at a time when the patient may lack capacity to make informed decisions 15 .
The dying trajectories of patients with specific diseases have been well described 20 . Similarly, the outcomes of patients admitted to intensive care following RRT review has recently been documented 21 
Methods

Study design and setting
This was a retrospective, descriptive cohort study. Patients who were admitted to the acute care wards of the study site from November 2012 to December 2013 and who died following RRT review were identified using the MET and PAR databases. Patients who died in intensive care were not included in this study. The MET and PAR databases used in this study are maintained by the ICU and use data entered by the PAR team immediately after each MET and PAR call.
The study was conducted at Wellington Regional Hospital (WRH), Capital and Coast District Health Board, Wellington. WRH is a 430-bed acute care tertiary hospital in the lower north island of New Zealand. It is one of five major tertiary hospitals offering a range of specialist and regional tertiary medical and surgical services covering a population of 1 million people. In 2013, there were 27,464 acute hospital admissions and a mortality rate of 1.5%. The hospital has a 15-bed Level III mixed intensive care unit that admits 1,300 patients yearly.
The rapid response system
Within the study site, the rapid response system comprises two RRT-a 24-hour multidisciplinary MET including a PAR nurse and registrar and a 24-hour nursing PAR team. Both teams are also cardiac arrest responders. The MET is activated when either a ward patient's Early Warning Score (EWS) triggers a mandatory response resultant from physiological deterioration, or if any clinician has serious clinical concerns about a patient. In 2013, there were 921 MET calls. The PAR team is led by a Clinical Nurse Specialist and has a team of 13 nurses. The PAR team attends all MET calls for patient deterioration and reviews all ICU discharges. Since 2012 the PAR team has reviewed an average of 2,154 patients each year with 5.7% of patients being palliated during the PAR review. At the time of the study, clinical emergencies and acute referrals accounted for 50% of all referrals to PAR, and ICU follow-up reviews for 50% of their workload.
Sample and inclusion criteria
Inpatient adults (aged ≥18 years) who received a RRT review for clinical deterioration between 1 November 2012 to 31 December 2013 and who subsequently died on the acute care ward areas were identified from the MET and PAR databases, triangulated with data from the hospital patient administration system. For patients with multiple RRT reviews, data from all calls were included, with the first review acting as the initial reference point. Mortality data on these patients were then extracted from the hospital patient administration system. Patients who died in ICU were not included as this population was not the focus of this study. The intention was to identify 100 patients for inclusion.
Data collection
The hospital notes of all patients meeting the study inclusion criteria were reviewed. A standardised extraction tool was developed and pilot tested on five patient notes. Data were collected on patient demographics (age, gender, ethnicity); admission details (reasons for admission, where admitted from, admitting service); comorbidities; role of the RRT; changes in care and treatment plans; use of end-of-life pathways; patient outcomes and time to death after discharge from the RRT service. An independent second review was undertaken of every fifth case note as a quality check.
Statistical analysis
Data were analysed using SPSS v21 (SPSS Inc). Descriptive statistics were used to summarise data. Inferential statistics on categorical data and continuous data were carried out. As response rates varied by question, the denominator changes with reporting of findings. Kaplan-Meier survival analysis was undertaken. Only statistically significant findings (P <0.05) are reported.
Ethical considerations
Ethical approval was given for this study by Victoria University of Wellington Human Ethics Committee (Reference No. 20209). The need for informed consent was waived as the study utilised routinely collected data. Hospital research governance procedures were adhered to.
Results
Patient demographics and health history
A total of 2416 patients were reviewed by the hospital RRT during 1 November 2012 to 23 December 2013. After identifying deceased patients who met the study criteria (reviewed by RRT, were not admitted to intensive care), 112 patients remained with 12 subsequently excluded due to incomplete or unavailable medical records. A total of 100 complete patients' notes were subsequently available for analysis ( Figure 1 ).
In this cohort of 100 patients, the initial RRT review was triggered by a Medical Emergency Team call in the majority of the population (n=61) with under a third of reviews resulting from ward referral for clinical concern (n=29). ICU follow-up reviews by the PAR team accounted for the remainder (n=10).
Of the 100 patients, the majority were male (n=58), most were in the older age or elderly age group with a median patient age of 77 years (interquartile range [IQR] 63-85 years). The age range of the population was large (31-103 years) with 26 patients 85 years old or older. The ethnicity of the population was mainly New Zealand European (n=68). All patients (n=100) had been admitted following an emergency presentation. Over half of the hospital presentations were self-initiated (n=53) and just a quarter came from another health facility such as another hospital or care home (n=25).
Most people were admitted to a medical specialty (n=71). However, just under a quarter were admitted to a surgical specialty (n=24). Five patients were admitted to mixed specialty wards. All but one of the 100 patients had at least one comorbidity, with the highest prevalence being eight (Table 1) . There were 48 different comorbidities reported, the commonest being a cardiac pathology which was present in over 60% of patients. Just under a third had a cancer, the most common being cancer of the breast. Fifty-three percent had had at least one admission in the previous year (range 0-13). There was considerable variation in their previous total lengths of stay, ranging from one day to over three months. Table 2 provides the results of hospital length of stay (LOS) and survival analyses prior to death. This includes the duration from admission to the first RRT review, then duration to discharge from hospital or death, total LOS in hospital and days survival from RRT review to death for all 100 patients.
Patient outcomes
The median indicates that the timing of the initial RRT review for this study occurred within two days for 50% of the sample; only 25% of the sample were in hospital for a week or more prior to the RRT review. Over half had less than one week total length of stay, and of the total sample only a fifth were discharged alive from hospital. Of those discharged, one person who was transferred back to a care home died on the day of discharge. Figure 2 presents the Kaplan-Meier survival analysis.
If the three outlier cases are removed from this analysis, the estimated mean time to death reduces from 6.6 ± SE (standard error) 1.79 to 4.4 ± SE 0.67 days [CI 3.05-5.67].
Of the 20 discharged alive only three were discharged to their home; these patients lived for 2, 8 and 25 days respectively. In addition only three people survived more than one month after the initial RRT review. Of these three, one was discharged to another hospital (and lived for 36 days), another was discharged to a care home (and lived for 83 days) and the third was discharged to a hospice (and lived for 152 days). Table 3 provides the findings related to key hospital activity prior to RRT review. It reports on senior medical consults and intensive care involvement, as well as whether patients underwent major investigations and/or treatment procedures during their hospital stay.
Hospital Activities
There was no significant relationship found between the length of stay in hospital before the RRT review and the number of home team reviews by senior staff. Two of the three people who did not have a senior home team review died on the day of admission and the third person died the day after admission. One of these three had been reviewed by an ICU specialist.
For over half the sample there was documented evidence of care related to dying prior to the initial RRT review and that following the RRT review there was only one person with no documented evidence regarding care planning related to death (Table 4 ). Of the 10 patients who were identified as ICU follow-up, 90% (n=9) had Do Not Attempt Resuscitation orders in place and 30% (n=3) had Liverpool Care Pathway documentation. The only patient without documented advance care planning was in their late 60s with cardiac comorbidities, and was in hospital for six days prior to the initial RRT review and was discharged from hospital one day after the RRT review to a care home. In addition to the DNAR orders and the Liverpool Care Pathway data, eight people had advance care directives at the time of their initial RRT review.
At the first RRT review, active treatment was continued for just over a third of patients (n=38) whereas 20 patients received treatment limitation orders and 17 were switched to a palliative pathway. A further 20 patients died during the first RRT review. Of the 23 patients who survived to a third RRT review, only one was still receiving active treatment. Just under half of patients had palliative care referrals made (n=48) with documented changes in care recorded in the medical notes (n=77) and nursing notes (n=67).
Discussion
Our study method is unique in retrospectively identifying only patients who received RRT review, remained on the wards and subsequently died. As such, findings must be interpreted in this context, with limited comparisons possible to other studies that prospectively examine patients reviewed by the RRT who subsequently die. The discussion explores two key areas: patient demographics and end-of-life care by the RRT.
Patient demographics
The finding that the patient sample was predominantly older in age (median 77 years, range 63-85) and had multiple comorbidities (99% of patients) is in keeping with a growing incidence of acutely ill inpatients with complex chronic health needs and an increasing ageing population 2 . Such patients are sicker and therefore more likely to require review by an RRT, either from progressive deterioration of their admission illness, or from secondary complications from their treatment or from developing a new pathology.
The shorter duration between hospital admission and initial RRT review may be explained by the finding that all patients were admitted following an emergency selfpresenting (rather than an elective) admission and likely reflects the hospital's status as an acute tertiary regional referral centre. Seventy-three percent and 80% respectively received no major treatments, nor investigations, which suggests that the majority of patients were not considered to require immediate interventional management at the time of admission. Of note is the finding that on review by the RRT, ICU Consultant review, with arguably a focus on more active treatment, was not deemed to be required in 71% of patients. The finding that just under one-third of the patients had a cancer and had at least one admission in the previous year suggests such patients may be admitted during the terminal phases of their illness. The survival duration showed over half the patients had died within two days of the initial RRT review, with only 20% remaining alive at one week ( Figure 2 ). The short time frame from RRT review to patient death suggests that patients were either deteriorating rapidly or actively dying at the time of review. Treatment initiated by the RRT would either seem to be ineffective in reversing decline or instrumental in allowing death to occur by switching from an active curative intent to a palliative focus.
End-of-life care & RRT
Over 50% of patients had a pre-existing DNAR order but were still referred to the RRT. The study site during this investigation had no recognised "goals of care" approach to treatment limitation. The only system in use was a binary for/ not for resuscitation. Similar findings were reported in the Medical Early Response, Intervention and Therapy (MERIT) study where the MET were found to be more likely to attend patients with a prior 'not for resuscitation' order than cardiac arrest teams 22 . The majority of patients who survived the initial RRT review (n=38) subsequently had decreases in frequency of vital signs monitoring and medication changes which may reflect the change in focus from active to palliative care.
The reasons that actively dying patients received an RRT referral were unclear. The prevalence of prior senior medical review suggests that the opportunity to recognise futility may have been missed. Other factors including limited access to palliative care, after-hours deterioration where senior medical and nursing input may be reduced, or an inability of junior nursing and medical staff to manage death may also impact here and may be linked to the absence of a systematic approach to more appropriate end-of-life care planning for patients at high risk of short-term mortality 14 .
At the study site, the RRT was the sole hospital-wide clinical response team that provided 24-hour support to ward staff in managing the sickest ward patients. In the absence of an effective acute care end-of-life-care program, the RRT fulfils an unmet need to address the dying patient's decisionmaking and care planning.
Relationship to previous studies
Our findings are comparable with previous studies both from the same institution 13 and other centres 17 . Knott et al describe lower rates of documentation of limitations of medical therapy or DNAR orders prior to RRT review which doubled following this event. The subsequent prevalence of documentation (62%) is closer to that found in our dataset (55%) before the RRT review. This disparity may be partly explained by the increased comorbidities of different sample populations reflected in the in-hospital mortalities of both groups; Knott reported a 42% mortality compared to 80% in our population. Sulistio et al 23 , in their recent study of 351 patients with a life-limiting illness who received 456 RRT reviews also describe a median time from admission to first RRT review of three days. They also found a RRT review resulted in a change to a more palliative focus in 29% of patients.
Sullivan et al 24 have previously described that in interviews with US physicians about predicting the death of their patients, 86% reported they knew when death was imminent. Despite this, fewer than half of the patients were told that they might die. This disparity between the recognition and discussion of death may go some way to support our finding that RRT review includes decision-making in, and support of, dying patients. As such, it is left to those who are arguably least informed about the patient's wishes when they meet them for the first time in extremis-the RRT.
Strengths and limitations
Our study is limited to data obtained from a single tertiary hospital with a mature MET and PAR service, both available 24 hours a day. Due to the inclusion criteria (death), all data were obtained retrospectively. All eligible patients were emergency admissions. As such, the external validity of our findings should be interpreted in this context. This is a retrospective written note review. What is written may not reflect what occurred in the management of these patients.
Implications
The presence of an established RRT in our hospital may be both a strength and a weakness when considering the needs of dying patients. There may be an institutional reliance on the RRT to 'sort things out', which means that once death is imminent, there is an inability to filter such patients out from those expected to survive for whom an RRT review would be a more efficient use of resources. Although our hospital has a DNAR policy with associated declarations in the patients' clinical records, the more nuanced "goals of care" approach is missing. Although DNAR policies may work in the black or white absolute of cardiac arrest, they provide no guidance for the grey area in-between health and death. It should be considered a system failure when an RRT meets a patient for the first time during such an event given this is more likely to be 'out-of-hours' and, that the patient's condition is deteriorating and therefore the patient's competence to participate in treatment-limiting decisions is questionable.
Future research
Further work is required to understand why RRT referral is made at end of life, what decision-making RRT bring to endof-life care planning that other clinical teams do not, and how clear goals of care agreed by local clinical teams may inform care at end of life.
Conclusion
This study describes a patient population that, to date, has not been previously detailed. In this study patients who deteriorated on acute care wards and died following review by the RRT were predominantly emergency medical patients with comorbidities and who had been admitted recently. The majority of patients had received frequent senior medical team reviews on the wards and had DNAR orders in place. 80% of these patients died in hospital on that admission.
This study describes the patient population seen by RRT and for whom a decision to adopt a palliative approach is made. Whilst results from this study refute some commonly held beliefs about lack of DNAR planning on acute care wards and lack of senior medical consults prior to patient deterioration, it does raise further questions. There is a need to understand why RRT referrals are made for patients with DNAR orders in place, and what it is that RRT can offer, as opposed to ward-based/palliative care teams for these patients.
